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Preoperative Dexamethasone Improves Surgical Outcome
After Laparoscopic Cholecystectomy

A Randomized Double-Blind Placebo-Controlled Trial

Thue Bisgaard, MD, Birthe Klarskov, RN, Henrik Kehlet, MD, PhD, and Jacob Rosenberg, MD, DSc

Objective: To determine the effects of preoperative dexamethasone
on surgical outcome after laparoscopic cholecystectomy (LC).
Summary Background Data: Pain and fatigue are dominating
symptoms after LC and may prolong convalescence.
Methods: In a double-blind, placebo-controlled study, 88 patients were
randomized to intravenous dexamethasone (8 mg) or placebo 90 min-
utes before LC. Patients received a similar standardized anesthetic,
surgical, and multimodal analgesic treatment. All patients were recom-
mended 2 days postoperative duration of convalescence. The primary
endpoints were fatigue and pain. Preoperatively and at several times
during the first 24 postoperative hours, we measured C-reactive protein
(CRP) and pulmonary function, pain scores, nausea, and number of
vomiting episodes were registered. Analgesic and antiemetic require-
ments were recorded. Also, on a daily basis, patients reported scores of
fatigue and pain before and during the first postoperative week and the
dates for resumption of work and recreational activities.
Results: Eight patients were excluded from the study, leaving 40
patients in each study group for analysis. There were no apparent side
effects of the study drug. Dexamethasone significantly reduced postop-
erative levels of CRP (P � 0.01), fatigue (P � 0.01), overall pain, and
incisional pain during the first 24 postoperative hours (P � 0.05) and
total requirements of opioids (P � 0.05). In addition, cumulated overall
and visceral pain scores during the first postoperative week were
significantly reduced (P � 0.05). Dexamethasone also reduced nausea
and vomiting on the day of operation (P � 0.05). Resumption of
recreational activities was significantly faster in the dexamethasone
group versus placebo group (median 1 day versus 2 days) (P � 0.05).
Conclusion: Preoperative dexamethasone (8 mg) reduced pain,
fatigue, nausea and vomiting, and duration of convalescence in
patients undergoing noncomplicated LC, when compared with pla-
cebo, and is recommended for routine use.

(Ann Surg 2003;238: 651–660)

Laparoscopic cholecystectomy (LC) is one of the most com-
mon elective surgical procedures in the western world.1

Duration of convalescence after noncomplicated LC may de-
pend on several factors of which pain, fatigue, and sociocultural
factors are the most important.2,3 Pain and fatigue are most
intense on the day of operation and the following day.2,4 Nausea
and vomiting occur mainly on the day of operation and only
rarely contribute to prolonged convalescence.2

Glucocorticoids are well known for their analgesic,
antiinflammatory, immune-modulating, and antiemetic ef-
fects, although the mechanisms by which glucocorticoids
exert their action are far from clarified.5 Several randomized,
clinical trials in many different major and minor surgical
procedures have been conducted to examine the effects of a
perioperative single-dose glucocorticoid administration on
surgical outcome.6 The overall results on postoperative out-
come have either been positive in favor of the glucocorticoid
group or without differences between study groups, with
postoperative nausea and vomiting and pain as outcome
parameters most significantly improved.6–8 Data from LC
have shown questionable effects in pain, nausea, and vomit-
ing,9–11 but with higher satisfaction and shorter stay in the
day-care unit.9

We therefore undertook the present study to investigate
whether preoperative dexamethasone could improve surgical
outcome in patients undergoing uncomplicated LC. Our pri-
mary endpoints were overall pain and fatigue the first day
after operation and during the first postoperative week. We
also investigated the effects of dexamethasone on nausea and
vomiting and duration of convalescence.

METHODS
From February 1999 to November 2000, 88 patients

were randomized. The criteria of exclusion were ASA phys-
ical class III or IV, age � 75 years, pregnancy, and patients
having papillotomy by endoscopic retrograde cholangiopan-
creatography (ERCP) within 1 month before and during the
first month after operation. Patients were not included if they
had chronic pain diseases other than gallstone disease; any
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signs of endocrine, renal, hepatic, or immunologic diseases;
or if they received opioids or tranquilizers (treatment of � 1
week before LC); in case of foreign language or mental
disorder; or if they had a history of alcohol or drug abuse.
Patients were excluded if the operation was converted from
LC to open procedure or if an additional fifth trocar was
needed to complete the operation. Finally, since development
of surgical complications might influence the chosen outcome
parameters, we decided before study start to exclude these
patients from the study and results were analyzed by the
protocol.

Patients were followed from the day before operation
and daily during the first postoperative week. Day of opera-
tion was defined as day 0 and the first day after operation as
day 1, etc. A 30-day follow-up for morbidity was performed
in all cases. The present study included several contacts
between patients and study observers during the first postop-
erative 24-hour period. Accordingly, for practical reasons
patients were routinely admitted the first night after the
operation (Table 1).

Surgery, Anesthesia, Analgesia, and
Antiemetics

Pneumoperitoneum was created at the supraumbilical
port site with a closed Verres needle technique. LC was
performed by the standard French technique (surgeon stand-
ing between the patient’s legs) using 2 10-mm and 2 5-mm
trocars with standard nondisposable laparoscopic equipment.
The gallbladder was retracted via the supraumbilical 10-mm
trocar port. Whenever necessary, in both surgical groups, a
lateral fascial incision was made (0.5–1 cm) to ease retraction
of the gallbladder. The need for fascial incision was not
systematically registered. Only the fascia at the supraumbili-
cal port site was closed using a resorbable suture. The skin at
all port sites was closed using nonresorbable sutures. Genta-
micin (160 mg) was given at the beginning of surgery.4

During laparoscopy, intraabdominal pressure was maintained
at 12 mmHg. CO2 was carefully evacuated at the end of
surgery by manual compression of the abdomen with open
trocars. Operations were conducted or supervised by experi-
enced laparoscopic surgeons (equally distributed between the
2 surgical groups). All patients received a similar general
anesthesia (Table 1) using fentanyl, propofol, cisatracurium,
and alfentanil as described elsewhere.12 In the postoperative
anesthesia care unit (PACU), vital signs (blood pressure,
pulse, respiration, pulse oximetry, and adequate answering)
were monitored every 15 minutes by a consultant. Patients
were discharged from PACU when vital signs were normal-
ized. We used a prophylactic multimodal analgesic technique
for treatment of postoperative pain.12 Thus, patients received
incisional local anesthetics in all port sites using a total 140
mg of bupivacaine (0.5% bupivacaine, 10 mL in the supraum-
bilical incision and 6 mL in each of the other 3 incisions with

a technique described previously).12 Intravenous ketorolac
(30 mg) was given approximately 20 minutes before end of
surgery; in the recovery room, patients received 2 g of
paracetamol as suppositories. Three hours postoperatively,
oral treatment with ibuprofen (600 mg eight-hourly for 4
days) was commenced (patients were given prepacked enve-
lopes with ibuprofen for self-administration to cover the first
4 days). Patients were carefully instructed to take the pro-
phylactic analgesic medicine even though they had no pain.
Additional morphine was administered if needed either intra-
venously (5–10 mg in the PACU) or orally (20–30 mg in the
ward). Intravenous ondansetron (4 mg) was administered for
antiemetic treatment on demand. Opioid rescue medication
was not given at discharge from hospital, but it was pre-
scribed by general practitioners where needed. Supplemen-
tary postoperative medication on day of operation (Table 1)
was defined as medication in addition to the multimodal
postoperative prophylactic standard analgesic treatment de-
scribed above.

Patients were discharged from hospital when fully mo-
bilized and vital signs were normalized.

Pain and Fatigue
Pain was registered preoperatively, several times dur-

ing the first 24 postoperative hours, and daily during the first
postoperative week. Incisional pain was defined as superficial
pain, wound pain, or pain located in the abdominal wall.
Visceral pain was pain inside the abdomen, which may be
deep, dull, and more difficult to localize, and/or may resem-
ble biliary colic. Shoulder pain was defined as pain in the
shoulder. Overall pain was defined as a composite of inci-
sional, visceral, and shoulder pain.4,12 These parameters were
measured on a visual analogue scale (VAS) with end points
labeled “no pain” and “worst possible pain” and on a verbal
rating scale (VRS) (no pain � 0, light pain � 1, moderate
pain � 2, severe pain � 3). The same 2 study investigators
(TB or BK) recorded pain at rest (supine) and during mobi-
lization (supine to sitting)12,13 preoperatively and 1, 2, 3, 6,
and 24 hours after operation (ie, investigator-recorded instant
pain scores). In addition, patients themselves registered over-
all pain (VAS) and incisional pain, visceral pain, and shoul-
der pain (VRS) (self-reported registrations). Self-reported
registrations were done the day before operation (at 8 pm), at
the day of operation (6 hours postoperatively; at 6 hours
postoperatively both the investigator-recorded instant pain
scores and patients self-registered pain scores were recorded),
and daily until postoperative day 7 at 8 pm. At the same
intervals, patients also rated fatigue on a 10-point ordinal
scale (fit � 1, fatigued � 10).14 Patients were instructed that
self-reported registrations should cover pain and fatigue
within the time period since last measurements.2,4,13
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Postoperative Nausea and Vomiting (PONV)
Patients evaluated nausea and vomiting over 2 postop-

erative intervals 0 through 6 hours and 6 through 24 hours
after operation.15 Nausea was rated on a VRS (no nausea �
0, mild nausea � 1, moderate nausea � 2, severe nausea �
3), and the number of vomiting episodes were registered (no
episodes were scored as none � 0; 1 episode as mild � 1; 2
or 3 episodes as moderate � 2; more than 3 episodes as
severe � 3).

Pulmonary Function
Pulmonary function was evaluated using a spirometer

(Micro Plus Spirometer; Micro Medical Limited, Rochester,
England) with the patient in the sitting position by measuring
peak flow rate (l min-1), forced vital capacity (l) (FVC), and
forced expired volume in first second (l) (FEV1). Assess-
ments were performed preoperatively and 1, 2, 3, 6, and 24
hours after operation. At each session, the best of 3 attempts
was recorded. At the same time, oxygen saturation, (SpO2

TABLE 1. Patient Characteristics and Perioperative Data

Dexamethasone
(n � 40)

Placebo
(n � 40)

Patient characteristics
Sex ratio (M:F, no.)† 13:27 7:33
Age (years)‡ 46 (27–72) 39 (22–69)
Body mass index (kg/m2)‡ 26 (20–41) 25 (28–39)
ASA physical class (I:II, no.)† 33:7 34:6
Previous motion sickness (no.)† 23 19
Previous PONV (no.)† 13 11
History of smoking (no.)† 17 16

Operative data and general anesthesia
Duration of surgery (min.)‡ 78 (30–205) 68 (35–190)
Intraoperative cholangiography (no.)§ 3 4
Fentanyl (mg)‡ 0.2 (0.1–0.3) 0.2 (0.2–0.3)
Propofol (mg)‡ 1506 (845–3830) 1341 (165–3677)
Cisatracurium (mg)‡ 10 (6–25) 10 (5–20)
Alfentanil (mg)‡ 3.0 (1.0–8.0) 2.5 (0.0–6.0)
Saline infusion IV (mL)‡ 1000 (500–1900) 900 (400–1700)

Postoperative data
stay in PACU (min)‡ 75 (35–169) 70 (15–240)
stay in hospital (nights)‡ 1 (1–2) 1 (1–2)

Supplementary postoperative medication
on day of operation#

Opioids
Number of patients requiring§ 8 16
Total dose (mg)‡ 110 255*
Median dose (mg)‡ 0 (0–30) 0 (0–35)*

Ondansetron
Number of patients requiring§ 8 15
Total dose (mg)‡ 40 80
Median dose (mg)‡ 0 (0–4) 0 (0–8)

Patients’ characteristics, operative data and general anesthesia, postoperative data, and
supplementary postoperative medication in 80 patients randomized to preoperative dexametha-
sone or placebo. PONV � postoperative nausea and vomiting. # Supplementary postoperative
medication was medication in addition to the postoperative prophylactic standard analgesic
treatment described above on the day of operation (by the study investigators) and daily during
the first postoperative week (by the patients) in a study log. Values are given as median (range)
and number of patients (no.).

* P � 0.05. Surgical groups were statistically compared using (e) Chi-square, (e) Mann-
Whitney, and (§) Fisher exact tests.
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(%)) by spot check, was measured with a portable pulse
oximeter using a finger probe (Nellcor N-20; Nellcor Puritan
Bennett Inc., Pleasanton, CA, USA).

Convalescence
Duration of convalescence was defined as the number

of postoperative days (including the day of operation) away
from work and main recreational activities.2 All patients were
recommended 2 days postoperative convalescence. Workload
and/or recreational activities were preoperatively stratified as
sedentary, light, moderate, or severe. The date patients resumed
a fulltime workday and their main recreational activity was
noted in a structured questionnaire as reported previously.2

Blood Samples
Venous blood was drawn from the cubital vein on the

preoperative morning (before the test solution was given) 6
and 24 hours after start of the operation. C-reactive protein
(CRP) was measured in serum by the nephelometric method
(Dade Behring; N High Sensitivity CRP, Vitros Chemistry)
with a detection limit of 0.9 mg/L (manufacturer’s data).

Body Temperature
Before the drug/placebo was given and at 6 and 24 hours

after the skin incision, rectal temperature was measured using
an electronic thermometer (PIC Indolor; Artsana S.p.A. Garan-
date, Italy) with a sensitivity � 0.1°C (manufacturer’s data).

Randomization
Patients were randomized by the sealed envelope

method (on the basis of a block-randomized computer-gen-
erated list), and the randomization code was kept separate and
not known to any of the investigators until the study was
finished. Patients were randomized to receive dexamethasone
(8 mg; Decadron; Merck Sharp & Dome, Glostrup, Denmark)
intravenously 90 minutes before skin incision or saline (pla-
cebo). The drug/placebo solution was drawn into a syringe by
a nurse not participating in the study and was delivered to the
investigator (TB) who was outside the medicine room and
unaware of the content. The saline and dexamethasone solu-
tions appeared transparent and completely identical at the
time syringes were given to the investigator. Thus, the pa-
tient, the anesthesiologist, the surgeon, and the study observer
were all blinded with respect to the study group. The study
drug was administered to the patient within 5 minutes after
drawn into the syringes.

Statistics, Sample Size, and Ethics
For statistical analyses, we used Mann-Whitney, Fried-

man, Fisher exact test, �2, Spearman rank correlation coeffi-
cients, and Log Rank tests when appropriate. Postoperative
24-hour results were specifically analyzed for intergroup
differences. In addition, repeated postoperative scores at
different time points of fatigue and overall pain were added

together for intergroup comparison (added total pain scores
and added total fatigue scores). The association between total
dose of postoperative supplementary opioids (during hospital
stay) and the added total VAS scores of overall pain (during
mobilization covering the first 24-hour period) were exam-
ined using the Spearman rank correlation coefficients. Nausea
and vomiting scores were evaluated separately for the 0
through 6-hour period and the 6 through 24-hour period.
From each period, the highest severity score and highest
incidence of nausea and vomiting were used as a measure of
nausea and/or vomiting for the entire 24-hour period. P �
0.05 was considered statistically significant, and data are
given as median (range) if not stated otherwise.

Sample size calculation was based on added total VAS
scores of overall pain during first week from 53 consecutive
patients and added total fatigue scores from 108 consecutive
patients undergoing uncomplicated LC receiving a similar
anesthetic and analgesic treatment as placebo patients in the
present study.2 With a power to detect a minimal relevant
difference (MIREDIF) between surgical groups of 50% and a
type 1 and 2 error of 0.05 and 0.20, respectively, 39 patients
in each group would be adequate. We included 2 � 44
patients in the study.

The local ethics committee and the Danish Health
Authorities approved the study, and all patients gave their
written informed consent to participate in the study.

RESULTS
Eighty patients were available for analysis (Table 1),

and 8 patients (four in each treatment group) were excluded
from the study (see below: Side Effects and Complications).

Fatigue
Fatigue increased significantly in both groups (P �

0.01, Friedman tests) (Fig. 1a). In the dexamethasone group,
fatigue scores were significantly lower 24 hours after opera-
tion (P � 0.01, Mann-Whitney U test) and throughout the
postoperative week compared with the placebo group (P � 0.01,
Friedman test). The added total postoperative fatigue scores
were median 28 (8–54) and 32 (8–67) in the dexamethasone
and placebo group, respectively (P � 0.01, Mann-Whitney U
test).

Pain
Pain scores during the first 24 hours at rest and mobi-

lization are shown in Figure 2a-c (for clarity, only VAS
results are shown; statistical results from VRS scores were
comparable with the VAS results). In both surgical groups,
shoulder pain scores were median zero at all assessments.
Patients in the dexamethasone group suffered significantly
less overall pain, incisional pain, and visceral pain 24 hours
after operation (P � 0.05, Mann-Whitney tests). The added
total scores (covering the entire 24-hour period) of overall

Bisgaard et al Annals of Surgery • Volume 238, Number 5, November 2003

© 2003 Lippincott Williams & Wilkins654



pain and incisional pain during mobilization were signifi-
cantly lower in the dexamethasone group (P � 0.05, Mann-
Whitney tests), whereas there were no significant differences
in the other added instant pain scores (ns). Intergroup differ-
ences for changes in pain scores during the entire 24-hour test
period were not significant (ns, Friedman tests).

In the dexamethasone group, self-reported VAS scores
for overall pain were significantly lower at day 1 after
operation compared with the placebo group (Fig. 1b) (P �
0.05, Mann-Whitney U test). The added total VAS scores of
overall pain (covering the first postoperative week) were
median 53 (0–265) (dexamethasone group) and 157 (6–434)
(placebo group), respectively (P � 0.01, Mann-Whitney U
test). In both treatment groups, self-reported scores of overall

pain increased during the first postoperative week (P � 0.01,
Friedman tests), but differences between groups did not
change significantly during the test period (P � 0.10, Fried-
man test). The added total VRS scores (covering the first
postoperative week) of incisional, visceral, and shoulder pain
in the dexamethasone versus placebo group were 5 (0–9)
versus 6 (0–14) (P � 0.21, Mann-Whitney U test), 3 (0–11)
versus 5 (0–15) (P � 0.05), and 1 (0–11) versus 2 (0–11)
(P � 0.26). On postoperative day 1, the number of patients in
dexamethasone versus placebo group reporting incisional,
visceral, and shoulder pain (light/moderate/severe) were 30
versus 34 patients (P � 0.26, �2 test), 23 versus 32 patients
(P � 0.05), and 16 versus 20 patients (P � 0.37).

Analgesic Requirements
Eight patients in the dexamethasone group and 16

patients in the placebo group, respectively, required 1 or more
supplementary doses of morphine during their hospital stay
(P � 0.09, Fisher exact test) with a significantly lower total
dose of morphine in the dexamethasone group (P � 0.05,
Mann-Whitney U test) (Table 1). Spearman correlation coef-
ficients for the association between the total dose of postop-
erative supplementary opioids during hospital stay and over-
all pain (first 24-hour period) were 0.55 (P � 0.01) and 0.59
(P � 0.01) for the dexamethasone and placebo groups,
respectively. After discharge from hospital, 0 patients in the
dexamethasone group and 5 patients in the placebo group
required supplementary opioids (in total, opioids were taken
10 times by 5 different patients) (P � 0.06, Fisher exact test).
After discharge from hospital, 24 patients in the dexametha-
sone group and 21 patients in the placebo group required
supplementary paracetamol or NSAIDs or both on 1 or more
days (P � 0.65, �2 test).

Nausea and Vomiting
During the first 6 postoperative hours, the incidence

and severity of nausea was significantly lower (P � 0.05, �2

test and Mann-Whitney U test) in the dexamethasone group,
and vomiting was significantly reduced during the entire 0
through 24-hour period compared with placebo (P � 0.05, �2

test and Mann-Whitney U test) (Table 2). Eight patients in the
dexamethasone group versus 15 in the placebo group re-
ceived intravenous ondansetron for antiemetic treatment once
or more during their hospital stay (P � 0.14, Fisher exact
test) (Table 1).

Pulmonary Function
Peak flow, FVC, and FEV1 decreased in both groups

postoperatively (P � 0.01, Friedman tests) with no significant
intergroup differences (P-values not statistically significant,

FIGURE 1. Changes in (a) fatigue scores and (b) overall pain
scores in patients receiving (E) dexamethasone (n � 40) or (f)
placebo (n � 40) before laparoscopic cholecystectomy. Pa-
tients who received dexamethasone were significantly less
fatigued on postoperative day 1 (*P � 0.05) and throughout
the study period (P � 0.01) and suffered significantly less
overall pain on postoperative day 1 (†P � 0.01). Cumulated
fatigue and pain scores were significantly lower in the dexa-
methasone group (see text for details). Values are median;
VAS, visual analogue scale.
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Friedman tests) (Fig. 3a-c). SpO2 in the dexamethasone group
increased slightly, but significantly, compared with the pla-
cebo group (P � 0.01, Friedman test) (Fig. 3d).

Convalescence
In the dexamethasone group, recreational activities

(n � 40) were resumed after median 1 day (0–7) versus 2
days (0–13) in the placebo group (n � 40) (P � 0.03, Log
Rank test). In the dexamethasone group, work (n � 29) was
resumed after median 5 days (1–19) versus 5 days (1–25) in

the placebo group (n � 29) (P � 0.52, Log Rank test).
Duration of stay at the PACU and hospital was not signifi-
cantly different between surgical groups (Table 1).

C-Reactive Protein
Serum CRP increased significantly in both treatment

groups during the study period (P � 0.01, Friedman tests),
but the increase was significantly higher in the placebo group
(P � 0.01, Friedman tests) (Fig. 4a).

FIGURE 2. Changes in scores of (a) overall pain, (b) incisional pain, and (c) visceral pain in patients receiving (E) dexamethasone
(n � 40) or (f) placebo (n � 40) during the first 24 hours after laparoscopic cholecystectomy. Total added pain scores for overall
pain and incisional pain during mobilization were significantly lower in the dexamethasone group (see text for details). Shoulder
pain scores are not shown since median scores throughout the study period were zero in both study groups with no significant
intergroup difference (see text). Values are median; VAS � visual analogue scale. *P � 0.05.
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Body Temperature
Body temperature rose significantly in both groups during

the study period (P � 0.01, Friedman tests) without significant
intergroup difference (P � 0.5, Friedman test) (Fig. 4b).

Side Effects and Complications at 30-day
Follow-Up

No apparent signs of side effects of the study drug were
observed. Four patients in each study group were excluded
from the study. In the dexamethasone group, 2 patients had
cholecystectomy performed using an additional trocar (5-port
cholecystectomy), since a laparoscopic paddle retractor was
used to lift the liver to avoid conversion to open procedure. In
1 patient, preoperative cholangiography revealed a retained
stone in the common bile duct, and endoscopic retrograde
cholangiography (ERCP) with stone extraction was per-
formed the next day. One patient developed an infection in
the umbilical incision (skin opened 5 days after operation). In
the placebo group, the operation was converted to open
procedure in 2 patients (due to dense abdominal adhesions),
1 patient withdrew from the study postoperatively, and 1
patient developed an infection in the umbilical incision (skin

opened 6 days after operation for drainage). Thus, 2 patients
(one from each study group) developed postoperative wound
infections.

DISCUSSION
This study basically demonstrated that intravenously

administered dexamethasone (8 mg) 90 minutes before LC
significantly reduced postoperative fatigue, pain, nausea, and
vomiting and that patients resumed recreational activities
significantly faster when compared with placebo.

A possible association between glucocorticoids and
impaired wound healing and postoperative infections or other
complications is a major concern. In our study, we found no
apparent side effects or complications to the dexamethasone
treatment, since only 1 patient in each surgical group devel-
oped a postoperative wound infection. Similarly, no other
randomized, clinical trials in any type of surgery using high
doses of methylprednisolone or any doses of dexamethasone
have reported a significant increase in infectious or all-over
complications.6 A recent meta-analysis16 concluded that peri-
operative administration of high-dose methylprednisolone
(30–35 mg/kg), a dose approximately 50 times the dose used
in our study, was not associated with significant side effects.
The meta-analysis included trials of major surgical proce-
dures, combined with studies in trauma and spinal cord
injury. Also, from a recent meta-analysis on postoperative
nausea and vomiting, a single varying dose of dexamethasone
did not increase infectious complications or other complica-
tions.7 Therefore, we believe that there is evidence to support
that single-dose preoperative treatment with dexamethasone
(8 mg) is safe in otherwise healthy patients in minor proce-
dures such as LC.

Glucocorticoids are important modifiers of the postop-
erative physiologic inflammatory, humoral, and immunologic
responses by regulation of the trauma-induced humoral me-
diators.5 In the present study, significant increases in CRP
levels and body temperature were observed in both treatment
groups, but CRP levels (and fatigue scores) increased signif-
icantly less in the dexamethasone group compared with
placebo. Thus, our findings suggest that intravenous dexa-
methasone administered 90 minutes preoperatively reduced
the postoperative inflammatory response after LC in accor-
dance with observations from other procedures.6 Several
studies have reported only transient postoperative fatigue
after LC, returning to preoperative levels within the first
postoperative week.2,17–19 It has been suggested that early
postoperative fatigue after LC may be related to sleep distur-
bances and the inflammatory response during the first 2–3
postoperative days.3,20 Our findings of reduced levels of CRP
and fatigue scores in the dexamethasone group support that
early fatigue may be associated with the short-lasting inflam-
matory response after LC. These results are supported by the
findings of increased fatigue and reduced sleep after interleu-

TABLE 2. Postoperative Nausea and Vomiting

Dexamethasone
(n � 40)

Placebo
(n � 40)

0–6 hours after surgery
PONV (no.)‡ 11 20

nausea (no.)‡ 10 19*
no/mild/moderate/severe§ 30/9/1/0 21/16/2/1*

vomiting (no.)‡ 1 10†

no/mild/moderate/severe§ 39/1/0/0 30/7/2/1†

6–24 hours after surgery
PONV (no.)‡ 5 7

nausea (no.)‡ 5 6
no/mild/moderate/severe§ 35/5/0/0 34/5/1/0

vomiting (no.)� 1 3
no/mild/moderate/severe§ 39/1/0/0 37/3/0/0

entire 24-hour period
PONV (no.)‡ 13 21

nausea (no.)‡ 12 19
no/mild/moderate/severe§ 28/11/1/0 21/16/2/1

vomiting (no.)‡ 2 10*
no/mild/moderate/severe§ 38/2/0/0 30/7/2/1*

Results of self-reported postoperative nausea and/or vomiting (PONV)
over two postoperative intervals 0 through 6 hours and 6 through 24 hours
and entire 24-hour period in 80 patients randomized to preoperative dexa-
methasone or placebo. Values are numbers of patients (no.).

*P � 0.05; †P � 0.01. Surgical groups were statistically compared using
(e) Chi-square, (§) Mann-Whitney, and (�) Fisher exact tests.

Annals of Surgery • Volume 238, Number 5, November 2003 Dexamethasone Before Laparoscopic Cholecystectomy

© 2003 Lippincott Williams & Wilkins 657



kin-6 infusion in human volunteers.20 Only 2 other trials
including patients undergoing major abdominal surgery have
studied the effect of preoperative glucocorticoids (high-dose
methylprednisolone) on fatigue.21,22 There were no signifi-
cant differences in fatigue scores, but postoperative mobili-
zation was significantly improved in the glucocorticoid
groups.21,22

The analgesic effects of glucocorticoids are provided
through inhibition of the phospholipase enzyme and accord-
ingly blockage of both the cyclooxygenase and the lipoxy-
genase pathway in the inflammatory chain reaction,5 as well
as suppressing tissue levels of bradykinin23 and release of
neuropeptides from nerve endings24, both of which may
enhance nociception in inflamed tissue and the surgical
wound. In the present study, dexamethasone reduced overall
pain, as well as incisional and visceral pain, but not shoulder

pain. However, since the intensity and incidence of shoulder
pain were minimal, the contribution to patients’ sensation of
overall pain was probably limited. Our results are corre-
sponding to the analgesic effects of dexamethasone (8 mg) in
patients undergoing gynecologic operations25 and dental ex-
tractions.26 In a recent review6 regarding the effects of
perioperative single-dose glucocorticoid administration, ran-
domized trials from several minor and major surgical proce-
dures were analyzed.6 The authors concluded that glucocor-
ticoid administration in major abdominal surgery probably
has no or limited analgesic effects, but may have analgesic
effects in minor surgical procedures, and finally that glu-
cocorticoids definitely have analgesic effects in dental sur-
gery.6

The mechanism by which glucocorticoids alleviate
nausea and vomiting is not fully understood, but the effects

FIGURE 3. Changes in (a) forced vital capacity (FVC), (b) peak flow, (c) forced expiratory volume in 1 second, and (d) oxygen
saturation (SpO2) during the first 24 hours after laparoscopic cholecystectomy in patients randomized to preoperative (E)
dexamethasone (n � 40) or (f) placebo (n � 40). There were no significant intergroup differences except for SpO2 intergroup
changes during the study period (P � 0.01).
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are probably centrally mediated via inhibition of prostaglan-
din synthesis or inhibition of the release of endogenous
opioids.7 In a recent meta-analysis of 17 randomized con-
trolled trials, a single dose of dexamethasone in combination
with 5-HT3 receptor antagonists significantly reduced post-
operative nausea and vomiting when compared with placebo,
but the optimal dose of this combination still needs to be
identified.7 Furthermore, the role of concomitant use of
5-HT3 receptor antagonists remains to be clarified.8–11

In the present study, intravenous dexamethasone was
administered 90 minutes before skin incision. Glucocorti-
coids bind to the intracellular glucocorticoid receptor, and
effects are predominantly mediated through an altered pro-
tein-synthesis via gene transcription.27 Therefore, onset of
biologic action is generally 1–2 hours, depending on the route
of administration.5 Unfortunately, most studies have used
administration of glucocorticoids immediately before induc-
tion of anesthesia,6 including the other trials in patients

undergoing LC.9–11 Since activation of the early mediators of
the metabolic response to surgery occurs immediately after
the surgical incision, administration of glucocorticoids 1–2
hours preoperatively may be of importance to achieve full
postoperative benefit of the treatment.28

In conclusion, dexamethasone improved surgical out-
come after LC in terms of significantly less pain, fatigue,
nausea, and vomiting, and patients resumed their recreational
activity significantly faster compared with the placebo group.
Since the regimen used is safe and without apparent side
effects, we suggest that preoperative dexamethasone should
be used as routine in otherwise healthy patients undergoing
elective LC.
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FIGURE 4. Changes in (a) serum C-reactive protein (CRP) levels and (b) body temperature in patients receiving (E) dexameth-
asone (n � 40) or (f) placebo (n � 40) before laparoscopic cholecystectomy. The increase in CRP was significantly higher in the
dexamethasone group (P � 0.01). There were no intergroup differences in body temperature during the test period (P � 0.5).
Values are median.
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